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Receive an input baseband signal 
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Differentially sample the baseband signal according according to a first and 
second control signals that have pulse widths (or apertures) established 
to improve energy transfer to a desired harmonic image 



Minimize DC offset voltages between sampling modules 
during the differential sampling in step CZdi 



l.li 



Select a desired harmonic (or subset of harmonics) of interest for transmission 



Amplify the selected hannomc(s) 



CZfO 



Transmit the selected harmonic(s) over a communications medium 



Receive an input baseband signal 



Convert the (single-ended) input baseband signal into a differential signal 
having first and second signal components, where the second component 
is an inverted version of the first component 
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Add a DC reference voltage to both of the differential signal components, 
resulting in a first combined signal and second combined signal 
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Generate a first control signal arid a second control signal 
that have a common firequency but are phase-shifted with respect to each other, 
and that have pulse widtfis (or apertures) of that are established to improve 
energy transfer to a desired harmonic of the control signal firequency 
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Sample the first combined signal according to the first control signal 
to generate a first harmonically rich signal 



Sample the second combined signal according to the second control signal 
to generate a second harmonically rich signal 



6V0 



Combine the first harmonically rich signal and the second harmonically 
rich signal to generate a third harmonically rich signal that has minimal 
carrier insertion in the harmonic images 
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Select a desired harmonic (or subset of harmonics) for transmission 





Receive an input baseband signal 
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Convert the (single-ended) input baseband signal into a differential signal 
having first and second signal components, where the second component 
is an inverted version of the first component 



Generate a first control signal and a second control signal 
that have a common fi-equency but are phase-shifted with respect to each other, 
and that have pulse widths (or apertures) of that are established to improve 
energy transfer to a desired harmonic of the control signal firequency 
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Shunt the first differential signal component to ground according to the 
first control signal to generate a first harmonically rich signal 



Shunt the second differential signal component to ground according to the 
second control signal to generate a second harmonically rich signal 



Combine the first harmonically rich signal and the second harmonically 
rich signal to generate a third harmonically rich signal that has minimal 
carrier insertion in the harmonic images 



Select a desired harmonic (or subset of harmonics) for transmission 



Receive an I baseband signal and a Q baseband signal 



Differentially sample the I basel 
second control signals that have pi 
to improve energy transfer to 
resulting I harm 


)and signal according to a first and 
ilse widths (or apertures) established . 
a desired harmonic image in the 
onically rich signal 




f 


Differentially sample the Q baseband signal according to a first and 
second control signals that have pulse widths (or apertures) estabhshed 
to improve energy transfer to a desired harmonic image 
in the resulting Q harmonically rich signal 



Minimize DC offset voltages between sampling modules 
during the differential sampling steps 



Combine the I harmonically rich signal and 
the Q harmonically rich signal to generate an 
IQ harmonically rich signal 



Select a desired harmonic (or subset of harmonics) 
of interest for transmission 



Amplify the selected harmonic(s) 



Transmit the selected hannonic(s) over a 
communications medium 
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Receive an I baseband signal and a Q baseband signal 



Differentially shunt the I baseband signal to ground according to first and 
second control signals that have pulse widths (or apertures) established 
to improve energy transfer to a desired harmonic image in the 
resulting I harmonically rich signal 



Differentially shunt the Q baseband signal to ground according to first and 
second control signals Ihat have pulse widths (or apertures) estabUshed 
to improve energy transfer to a desired harmonic image 
in the resulting Q harmonically rich signal 



^ 

Combine the I harmonically rich signal and 
the Q harmonically rich signal to generate an 
IQ harmonically rich signal 
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Select a desired harmonic (or subset of harmonics) 
of interest for transmission 
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Amplify the selected harmonic(s) 



Transmit the selected harmonic(s) over a 
communications medium 



Receive an input baseband signal 
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Generate a sub-harmonic clock signal 



Generate spreading code, and send to clock modulator and ^ ^ 7 
amplitude shaper 



Modulate the sub-harmonic clock signal 
with the spreading code 



Generate a &st control signal and a second control signal 
based on the spread/modulated clock signal, the first and second control signals 
having pulse widths (or apertures) of that are estabhshed to improve 
energy transfer to a desired harmonic of the control signal firequency 
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Smooth and shape the ampUtude of the input baseband signal 
so that it corresponds with the spreading code 

(i.e. synchronize zero crossings in-time) 
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Filter the shaped input signal to remove high fi-equency 
components 



Sample the shaped and filtered signal in a 
balanced and differential manner according to 
the first and second control signals 



Select a desired harmonic from the 
harmonically rich signal 
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Amplify the desired harmonic 
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Receive I and Q baseband signals 



Generate a sub-harmonic clock signal 



Generate I and Q spreading code 

amplitu 


s, and send to clock modulator and 
de shaper 
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Modulate the sub-harmonic clock signal with the I an Q spreading 
codes to generate I and Q spread clock signals 



:K — 

Generate a set of I control signals based on the I spread clock signal and a set of 
Q control signals based on Q spread clock signal, the I and Q control signals having 
pulse widths (or apertures) of that are established to improve energy transfer 
to a desu-ed harmonic of the control signal frequency 
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Smooth and shape the amplitude ol 
to correspond with the respec 
(i.e. synchronize zei 


'the I and Q input baseband signals 
:tive I and Q spreading codes 
ro crossings in-time) 
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Filter the shaped input signals to remove high 
frequency components 



Sample the shaped/filtered I baseband signal in a balanced and differential 
manner according to the first and second I control signals 
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Sample the shaped/filtered Q baseband signal in a balanced and differential 
manner according to the first and second Q control signals 
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Combine the I and Q harmonically rich signals 6^1 ^ 
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Select a desired harmonic fi"om the 
harmonically rich signal 
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Amplify the desired harmonic * 





Receive I baseband signal and a Q baseband signal 
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Generate spreading code, and send to clock modulator and 
amplitude shaper 
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Generate a clock driver signal that is phase (or 
frequency) modulated according to the spreading code 



Generate a clock signal using a VCO that is controlled 
by the clock driver signal so that the VCO frequency is controlled 
by the spreading code of the clock driver signal 



Generate an I control signal and a Q control signal that 
are based on the spread clock signal, where the I and Q control 
signals have pulse widths (or apertures) of that are established to improve 
energy transfer to a desired harmonic of the control signal frequency 
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Filter the I and Q input signals to remove high 
frequency components 





Sample the filtered I baseband signal according to the I control signal 




Sample the filtered Q baseband signal according to the Q control signal 



Combine the I and Q harmonically rich signals 



Select a desired harmonic from the 
harmonically rich signal 
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Receive an input baseband signal 



Spread the input baseband signal using I and Q spreading codes 
resulting in I and Q spread baseband signals 




Sample the spread I and Q baseband signals in a balanced 
and differential manner according to first and second control signals 
where the control signals have pulse widths that are estabUshed to ' 
improve energy transfer to a desired harmonic image 
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Select a desired harmonic of interest 
for transmission 
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A. rising edge pulse generator 
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B. fainng-edge pulse generator 



